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A.. DENSITY 



(57) Abstract: A method for producing a ferrite material which mainly contains 62-68 mol% of Fe 2 0 3 , 12-20 mol% of ZnO and the 
balance substantially composed of MnO is disclosed. The method comprises a forming step wherein a green body is formed using 
a powder containing the major components and having a specific surface area of 2.5-5.0 m 2 /g and a 90% particle size of 10 // m or 
less, and a firing step wherein the green body obtained in the forming step is fired. With this method, the saturation flux density of 
j Mn-Zn fcrritc can be improved. 
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M%m^Z>Z.b%X*%% 0 Mcfc&Jia-Z, Si0 2 , CaC0 3> Nb 2 O s> Zr 
0 2 , Ta 2 O s> I n 2 O s , Ga 2 O s , S n 0 2 , T i 0 2> Mo O s> V 2 0 5> 
Ge0 2 , Bi 2 O a , S b 2 0 3 ^§ffl^5C £^-?#5 0 £f c> fUgiJjfe&t 

10 ftf (Ca 3 (POJ 2 ) ^^V^5ilt^-C#5 0 ^tLbglJ^COig#^«, 

15 ^kfr^%z> a m&&mz.mm , (pv 

CD'm£fe8 0 — 2 0 0/imggit5ri^atU\ 

20 1250-1450 e cco?a*|5H-e 2~io 

mc07^9^ httflr<D$h%:&-t&15\%Bi-ttete, 13 0 0-140 0°C^tgffl 

-hML7t%C0ii-§ ^ 1 0 0°Ctd:fetf 3l&fnMM£r4 7 OmT^± 

25 : 1 1 9 4A/m), £ btU34 8 OmT^± (?IiJ^^# : 1 1 9 4 

A/m) £ U ^onril^cOft/Hit^ 1 4 0 0 k¥/m 3 HT (PJ^f^ : 1 
00kHz, 2 0 0mTh £ & 1 3 0 0 k W/m^T (II'J^^# : 1 0 
OkHz, 2 0 0mT) £ -fS - £ 3 D L^ia^jliR-TS 
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£. t «t 9 s 3 7i^©M^ 1 2 0 0 kW/m 3 «T (S9^# :10 0k 
Hz, 2 0 0mT) iLoo, 1 0 0X>\Z.$$i?Z>&%aM$CtiB9tii& 5 0 0 mT&L 
_b (iBJ&BfcJf : 1 1 9 4A/m) £ 5 t <D~?% Jfea»o fcflftt 

10 (1), #mii@ (i) fctt<MJfe«Ste3f^iiB«^-f-«i!jb«Has (n) 

(n) ©^m^tiSfl&iM® (m) Sr^-c^s, «nc i^ig 

&«j£-*-.5#i&iflS (I) RUVOtttKMaiBS (in) ©&#3r#3B9§as*£3**t- 
<#«i§S (I) > 

m<Dm&\-$, 5 0 o°c£x.k<Du^mtirz>(Dtf£\s\ (i) ^*5tt 

v *|&? nfl£&4&£ Sr# S i *s t? # v ^ b T? *> S o SSI* b v ^Bfelf^JEEH: 3 . 0 % 

&1t*mmt±, (I) Jc^8tt5spj^#aJiftSr2 0 O'C/h r^T 

i-T5o W#miiJW2 0 0°C/h r Srjffi*.5tiftV^ia5fiiatefeM^#ar 
fc#"T?# ft V\&> 5 0 Sg*UV^W#?@.5Sft«l 5 0°C/h r J^T\ £ <b 
t-M* Ul/^W^SJttt 1 0 Ot/h r WTTrfcSo fc*3, g-Untiflftfatb 
25 spA&#fflagftS:2 0 0°CXh rOTitSCl i«V^|&5fij«tlfe#A 
Sr#*fcv^5S6*«9 0 0 < C^_bO?MfB^-eo#jfiM?r^-e2 0 0 o O/ 

ST3»ttS^l«)tC % 9 0 0°CM_t<D&mi&fctetf &±£i%g-Umm& 2 0 0°C/h 



WO 2004/063117 



- 17- 



PCT/JP2003/016999 



10 



c:^t% (i) mim U) 5 fevg-m 



5 i-«fc5i; 



(la, ib) *>^8n?fc3o 



(n) > 

#miga (i) «v>-c^Fjg@ (n) fc^ffi-5o f*#iia (n) 

j&ftfci&SfSl 2 5 0 — 1 4 5 0 o C<DmmfrhTM&m$R1rZ>z. btf-V^&^b, 

ifm&(D~7 -f YUPr(D9)]^+ / ^\^ {±i-Tfc« 1300—140 0°C<Z)f£ 



t#»#Bi^: (ij^#B^) 2. o%^t. a^L<«i. o% 

15 OT> ££>fcM£U< teo. 5%£XTb1r& 0 i%Wmm (n) {cfcrtSfii^ 

<&»5fi© (m) > 

(n) tf3*rr-^5 flMBifi® (in) K&ft-t&o p^flifii (m) « 

III (a) ~ (c) twbfci5l^ — ^»M&^&ttlHrtcffl&S:teT 
20 ^t5:Ht't5U (I) £ lillfctzi&^JISrift&KttS - t 

■So 

I2i (a) l^t <fc 5 fc^^G SrigSS UTMt5 i , MiM^ti 



^r^^Bff^o^^^^A boof? t?tL^o M;U*s _h 



WO 2004/063117 



- 18- 



PCT/JP2003/016999 



tfff^lb&VNj; 5f-, I2@ (b) i & 5»#P IrS 

T^SK©J:«iEflIJcW!imwr«J;v>as, S&Hi; b< teH2|x| (c) fc^i-J;5l£ 

J^_hO J; 5 3E££ bT#fMiifg ( I ) <Z>^#&ffiiJfl¥'f3 9 3 %J^ 



20 



25 



2 5 u m, «t 9 bV ^^^H B H tt« lO-20/i m"C& 5 B 



mm^mn<Dmm&]±. (po 2 ) ^^$^fct#©^a^4b^ts#: 

Hz, 2 0 0mTtC*3tt5aTift^©*/Ma (^T^aTHifet Pc 

5 0°C^bfc o fy^oA*W^M*feli, ffeH^TSllffiMfciJpC 



WO 2004/063117 



- 19- 



PCT/JP2003/016999 



^f&ft :Fe 2 O s ;64. 0 m o 1 %, Mn O ; 1 7 . 5 m o 1 % N ZnO; 
16. 5mol% N i O ; 2 . 0 m o 1 % 

B'J^fe^ :Si0 2 ; lOOppm, CaCO a ; 1 5 0 0 pp mi Nb 2 O s ; 
2 0 0 p p m 



3Hfcj5H-j: m&BmM^wtmftfc (po 2 ) m&<f£&t=iTm£: 

(Pcv^-ffc^S) «/h$<*5^ % K:n7^ (Pcv) XtfljMt 
(Pev) ©fitt^t < * t) 3 7ffi^|^ftt5 i t**t>il*Zo * 
fc, P c vS£flsap£ SttfiRRftLTV^o 0 0 34-ePcvW 

0 0 3 STOSit^t^sriiSfc^s, 



1ml 



4 El (a) ~ ( c ) ^r#^boo|^0J-rs o 

M4gi (a) kij&^t. f*^ii@ (n) faB£<i$aiM (in) tK in a, in 
in b ftoi^sfeni a ^.^m c £ •? fe^JiS^aiv^ r <D&$t 

L< «3 0°C/h rKTO^iStt5„ 



b(4f4 0 (a) fc^LfcJ; 5fcSilftLTlK»*5i&#lC|&£>i\ 

JfrfiMfclH b tt, 5»#fclSfe-rS5 40 (c) {ci^i-J: 5 K:BfJtffl&K:@f 

«3£-*-S «fc 5 R: 1000-90 or^M^fSHX^i-S ~ £ 



WO 2004/063117 



-20- 



PCT/JP2003/016999 



Lfc^oT, ^ftillbft, ftffliSlOl 0 0 0-9 0 OtWiag 



i 3 5 o °c, mf$0(Dm 



5 0 0~9 0 0°C^^^f*«trC^ (p) ^*%i«S<. J&»0=iTtfbfe (Pcv) 
IW^ilft* (Pev) ^|g^^tltV^it^t)^5„ 1 0 0 0 — 9 

io iaii@ (in) &tf5M&7&\*it*K »«Rfl© (n) (m) ^^rai- 



(m) -era. 



0. 2%£TF\ £ iM-SI^ L< «0. 0 5%gTit§ 



15 Jd&SK^r^-^ISfeSrfflJftiJ-t-SfeJC)-^*?* 



<$i Hifef^J > 

^J$5><£>JJf0|S]-£ LT> Fe 2 0 3 »*, MnO^*, Z n OfA^ N i O©* 

SsWg- L , 8 5 0°C-C3 B#WiK#5 # L fc 0 

25 (Cfi % S i 0 2 t&5jc : 2 0 O p p Ca C0 3 ©* : 1 5 0 0 p p m, Nb 2 
0 5 &* : 2 0 0 p pmftl^fc. ^^M^«^lClSiJ^<Dj^5(S|.tr^P L 
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25 



nhfht^mMW-^m^&mT^^^x^ agi 3 5 o°c «sytiS5Nf 

PfO, fiy$ifiSlfe*£'JE (P O 2 ) : 0 . 0 2%, 1 %) -C«-f5 ittj;^ 
7x7^ f^Tlrt^ ^jb\ «X|g (mMfrm : 0. 0 2%) (7?p«ii© 



5 iC&V^T, 1 0 0 0-9 0 Ot©?ati^- 3 0^/h r t'WSlMil: 



sx^/co r©7x7^hn7^V^ 10 0U 1194A/m 



10 



# : 100kHz, 20 OmT), WmWai^ =t T4R^(D»*^SiJ^U/t 0 

= t TtR^CO^{b^= (Pcvl-Pcv2) /P c v 1X100, 

P c v 1 : iS^I^fu^Ttl^, P c v 2 : MU^M^(D=tT^^ jfcjfl. 



%tM : 150°CX2000 ^591*^ 

fWNo. 1, 2, 3, 4&U«5te, C<DjlllK:F e 2 0 3 ;^ii;!jqLTV^ 0 
60>P7:\ Fe 2 O 3 a*60. 0 m o 1 % t*|gSJOii j; •) />^V^ RXI 7 
15 0. Omo 1 %t^mm<Dmm^ 9 #V>#^^|^P^^S^MS< ^o^7S 

ZnO^lO. Omo 1 %i^PJC0$'5ffl J; M2 1. 

Omo 1 % £ £>|SH i^v ^-^f£fp«^it;0qg < ^rti^Tc^ 

20 l^^S^^So 

0 3 3r62~68mol %<Z>tftH, ZnO^l 2~2 Omo 1 %^>t5H^^-r 



5" t^MT'fe5Ct^^5o 
^No. 10, 11, 12St>*l 3tt, COjffijCN i O/OS^puxv^o 

N i OcD^jTKiJ; Di&fnra^Jt^fairf-s 6. 0mol°/o^|^ 

Tt^O^TtR^^ 1 4 0 0 kW/m 3 trii5ci Sr#ILTN i OCD^^f 
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&WiMir%>&mJ)>&Z) 0 N i OteO. 5 — 4. Omo l%©|5iit5^i^ 

tWNo. 14, 15, 1 6S.tJ«l 7 {4, ^CDJIIM^L i O 0 . 5 ^3f LT^S,, 

f 6a?rB5t, L i o 0 . 5^^*(-J= 9 =rm^ J H&S«K^c?e^s|ESbb'rv^ 

5 

L i O 0 5 CO^^J; 9<afllWt3*C*ft^lftJii-S - 4. Omo 1 
&tiiM<0=tTiS&&l 4 0 0 kW/m 3 &M?)rtWt-CL i O 0 . 5 (D^ 
^T*&ta:3£i-Si2&S* s ft>So LiO 0 . 5 tt0. 2mol%£l±4. 0mol%* 

io <m2mmm> 

£jEft#<Dl!jON-£ bTs F e 2 0 3 ^7fe : 6 5. 6moll MnOt* : 1 8. 
9 m o 1 %, Z n Offi^Z : 1 4 . 0 m o 1 %^I^N i O©* : 1 . 5 m o 1 % 
15 SrfflfcU fflsSBfr^bfclft, 8 5 0°C-C 3 B#Ph e 3«# Lfc 0 

^^*»Sr»#bT^7H^jo<t^*©Jfc*ffia(SSA), 9 0%^(9 
o%p s) otMS*&*Sr#fc 0 ro^#^7N(ci^-f ^^Sr*n^., St*fcfhbfc#, 

haTfcoVvC, l 0 0°C, : 119 4 A/mKlJiafrSJ&fMBjfc&flf 

(Bs) N 8 0°C (tfh&WM) MitS^Tl^ (Pcv) X 

Tf®mmm (^i) £r80£Lfc o 7 BHcS*?- 0 

H7lH{^i-J; 5 f-, tfr#t&5fca>Jfc*®8( (ssa) #2. 5m 2 /g»© 

25 j&# (IWNo. 1 8) ^fi«#^S^MS<s ^Ofc&^fnM^it (B 

s) *!5 0 0mT^TWltI*oXV^ 0 'fiU (SS 
A) &5. OmVg^Wi: (WJftNo. 2 5), =tTtK3fe (Pcv) tf* 1 
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W«(SSA)^2. 5-5. 0m z /g©IItt5„l7^^, 
*ft?£#«:#5a»©|&5fc©Jfc*M (S S A) & 2. 7 — 5. 0m 2 /g(Dt5H 

t-t-SifciS^v^jftiWatftA (Bs) Sr#5fc86fcM^ t^r b&t>fr%> 0 

£fc, »fe v *COi:b*®^ ( S S A) *S 2 . 5 m 2 / g Kitfeot 9 0 %@ 
5 (9 0%Ps) ^lOMm^iiTV^t)© (WpfNo. 19) £ „ J^dM 
(S S A) ^2. 5m 2 /gKJlItfeot 9 0 (9 0%P s ) ^lo„ m* 

m<Dh(D (WfNo. 2 0 — 2 4) £ £lfc-<5 £ . ^#£>^:t£fnMD^ (b 

s) /io-cv^r i^fc^5. U^S:*SoT*3SK"ef4 9 0%S4rl 0 *t 

m^Ts b< f±5 // m£HTi:t5. ftV^I&fMfcJfceSa? (Bs) /S>o 

10 fg^aTil^c (P c v) ffi^btlX^Z*?^?^ hW&fe, 1*0 1 0 %S (1 
0 % P s ) tf* 0 . 55 — 0. 7 3 OffiH^ife <9 , 5 0 %@ ( 5 0 % P s ) 

#S0. 8 — 1. 8/imOlIiCfc5ri)5W5o 

-7^=7^ h=tT^O^T, 1 0 0°C, »J;S» : 1 1 9 4 A/mfc*3fr5lS?P 
MM (B s), m&%k<D&^ lOOt C^hAMS) tfcltS^Ti^ (P 

M^-r§m^4affl«ffi U *=>oJ4;^B^ (SSA) &^9 0%?£ (9 0%P 
20 s) %^$&m(Dmfflb bfcl&JlcSrJBl^Srfclc.fc'K 4 8 0mT, §6>^W:5 
0 OmT£Jt±<0f^fldl€*fl? (B s) «r#U ^ol 2 0 0 kW/m 3 WT, £ 
bCttlOOOkW/m^TW^Tl^ (Pcv) %^Z> k&X*% Z> a 

< n 4 wte/ft > 

^^•(^JS^^ IT, F e 2 0 3 ^-*: 6 5. 6mol% MnO»: 1 8. 
9 m o 1 %, Z n Offr^lc : 14. 0 m o 1 %&T*N i Ofe v ^ : 1 . 5 m o 1 % 

Sr^ic U ttt5£i&£ bfc#, 8 5 0 °CT:- 3 i$[KHK&$ Ufc 0 
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mumm^m* i^xmrnmrn (ssa) as 3 . 1 m 2 / g , go %m> 3 . 

fct>ftf£&Mi£&, 3 0 0°C/h r (DitifTr 9 0 OtS^fiU £ 1 
5 0°C/h rWilfl 3 5 0tf-e#|IU -ttf)^ 5 ^W^-fS - t £ 
(3MU7x7^hn7^flWc 0 &:Jb\ 9 0 0~1 3 5 0 o C<7>?MjgfSH 
©^^•fESr 0 % % 1 . 0 %, 3 . 0 %2fcl* 5 . 0 % % 1 3 5 0 °C#Jf 



OV^T, 1 0 0°C, mfemH- : 119 4A/mKl:j3tt5fi§fP$£:!fc^ (B s) 

-To I9it(l #hAi&£te*5tf 3=i:rii3te (Pcv) % ^bAiH (b. T 
emp.)M25 °C^*3^§MW U i ) ^W,1M£f#*T^ LT*3 < „ 

H9ia^-f-«t 3ic, m^fr}£tim<t£z>te'Dfrixm\jm%cm& (b s ) ^ 

frasffilMI&fa&g (Bs) *S|^±*rsSH^j)|$tLS 0 
< !& 5 HJfeM > 
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ffiiRin:$>s„ c^^^^^r baricovvt^ 1 o o°a w^M*- : 1 1 9 4 a 

mi OH^*5»tS#ffiL3SflEfcf4 9 0 0 — 1 3 5 0T;{;i*5tt5#iB5i,^-S:V>5 o 
(IU 9 0 0 300 "C/ h r "Cfc StftftN o . 41, 90 

0°C*-e<7)#^M^ 1 0 0°C/h r -C&5t$JN-N o . 4 2 Srl&VvC, fi©^ 

10 £7c, Hi 0 El te*3 t\-±9 0 0 — 1 3 5 0 °C(D^-UMW^^^X 

3 0 0 °C/ h r <Z)M-e 9 0 0 °C 1; X*&U, 7 5 °C/ h r OjfiftT? 9 0 0 
bl 2 0 0 0 C*-e#^ ^l^i^tl 2 0 0°CtO. 5hrM 0. 5hr 
7 5 °C/h r ©Jfc&T? 1 3 5 0 °Cl£ 1 3 5 0 C CX 5 h r 

20 f 1 Oll^fJ;?^ WNo. 3 7 tCJfc^TiWN o . 3 8, £ P> ICtt 
^No. 3 9 Ofi&fnM^Jt (Bs) aSffiV^ #»3£A^«V^dS 
*V>fiSH»j|tfl5af (Bs) Sr#S<Dfc^r5RJ-efcS^ t3iSt)^S 0 £fc, tftftN 
o. 4 0-4 2 J;"?, JWaSteS^#£IRt*-5££R:«J:eK ^bftSfiSfP 

tt$Cffi& (Bs) ift±S6*ds*>sr.i:*s*3d»o^o -:t% H 1 1 lERc^-f-J; 

25 5fc, WSNo. 4 1119 0 0^X1^^0. 3 7 £ l^tlic 3 0 0 °C/ h 

etT<o#fflJSft« 9 o 0 o c^±(O?U^BI-eMffli-n^J:v^^^^t5^?) 0 £ 
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15 



20 



(Bs) £ i v) ftJrT^c i^ttSo 

W#fN o . 3 7, t^^-N o . 39. f£$-N o . 41 ;&.DW^N o . 43 to 



5 



* U i) W^Tft* (Pcv) MJ^Ufc 0 3 



i) m^^Tm^: (Pcv) (^WTbot (^W) Sr3ft«>fc 0 ^©Jj&SSrfSl 



10 0[SIle:^i- o 

ufc^t.tb^T, mm u i) s-a«# hA?a^tc*5tt«3ria^ (pc 



<#? 6 



y £ m^tc bti i 2int^-r7^-7-r h=<Ttr^Mu 1 o o°c 



fc&i-fZt&fnmM&g. (Bs), jtfhAiBJffc&ttSaTift^ (Pcv), aKh 
ASJt (B. Temp.) SlflBfitW (ji i) MJ^Lfc 0 ^(DWJk^Ml 2 

9 0 0~1 3 5 0°CO?gJt|5iacD^5>HttO%i bfc 0 



<H7 



il> 



t7x7^ FaT^lU 1 0 0°CK:*5&t 



(B s). 



25 gtfcltS^ra^ (Pcv), sj?h^ffl^ (B. Temp.) ~Bt.T$WMW>^ (ju 
i) £«Lfe 0 «f^l3 0(^f o Hl3g|/^fb, J: 9 ffijfij&j&a 
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<I8»> 

S'J^-CfcS S i 0 2 t C a C O 3 ©HM^^|:^f ipt 5 ^ i t J: 5 7 

^J&ftCQWMt LT, F e 2 0 3 t^c: 6 4. 0 m o 1 % % MnOte: 1 7. 
5 5mol% ZnO»: 16. 5mo P/oMNiOS*: 2. 0 m o 1 % 

u s^m^ bfc^ N 8 5 0 °c-e 3 mmum bfc 0 

Si0 2 »*, CaC0 3 fe Nb 2 0 5 ^7fe^rffiV^c 0 ^J&^JJp^OfH 

Fe 2 O s :64. Omol% MnO:17. 5mol% 
Z n O : 1 6 . 5mo 1% NiO: 2. 0 m o 1 % 
15 Nb 2 O 5 :200ppm 

rs3. ( p o 2 ) : o . 0 2%, i %) -emf&-i-z> - 1 £ s 

^fc fnr^^t, ^l^JfeM^m^^ i o o°c, 2U» 

1 1 9 4A/mt*5(t5lS|nMS (JilTs B s £*fB-f 3 ^ ^SfoSh 
nTi* : 100kHz, 2 0 OmTK #r;®ffi£n* N ^7S*©g 

4 HHc&SV^ fWN o . 5 5 - 1 ~ 6 5 (OMfh<J)UfA'h 4 5 0 mT^ii, fo 
5V^4 7 OmTJJ(±, ^^}Ctt5 0 0 xnT ^XAKD^^^MM^S.^ Ut 
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fc^fc^LTV^flBttRgfeft-c^S. 09*.**, HSN o . 5 5-1 (tfkWm 

n<Dmm$t&& o . 02%) ^ 5 5 - 2 (fiy$iie©sftSf#jEas 1 . 0 %> t 

5 &3 5 0 0 kW/m 3 ^®^-Cl/^5<7)^*j-L, = TlR^cflS 1 5 0 0 kW/ 

f± % WJftNo. 5 6 - 1 i 5 6 - 2f tOlNTt)^Sl?feS 0 EUi 

-^X\ WftN o . 5 8-lfe5^ttWNo. 6 1~63, 6 5 fi, = 

BIJ&8"T?fc5S i0 2 iCa COgOlt^^Ojt (S i O a /C a C 
0 3 , H^f^ttS i/Ca^*|B) O^tiBb-CV^So o*0, i£n7i^ 
T?^0=tTtR^O^b^fe^V^^« N S i0 2 tCaC0 3 ©iI^^X 
tt j eOJt;36S]a5v\ Milf, fWN o . 5 5-1 £f&j8|-N o . 62i &&M?t%} 
15 Si0 2 iCa C0 3 ©HIIil 0 0 p pmL^iS/j^l^ S i O z b C 

a C0 3 (DJtfi, WJftN o . 55-1^0. 0 5 0Xfe5©[u^Lt^No. 
62(i0. 1 0 0 £HSV\, *fc, i&N-N o. 5 58-li 
&&ML*tZ> Si0 2 tCaC0 3 »M^No. 5 7 - 1 (O^ft^^HK 
S i 0 2 tC a CO a Ofl&*f3:2 6 5 0 p pmtKftNo. 5 8- 1 <Djy1i*fc\i\ 

&&lf hfrl& 0 JlftrWfcti, SiO 2 iCaCO 3 «0. 0 5 5^Si§C 
fca*M£LV\, £fc, Si0 2 tCaC0 3 ©HIfil 7 0 0 ppm«±it5 
25 r£#S^£bv\ r.©<SBBrt^*3V^T % SiO 2 iCaC0 8 OW^i#|C 
f*S i0 2 fcCaC0 3 ©iM#<t5ri:«L<, S i0 2 tCaC0 3 
©JtiW^SHHcfiS iO a iCa C O 8 ©ia*S:ffi< -J-fi - £ & a 
&k±<D i 5 {-S'M^-efeS S i O 2 b C a C O a <Dm&%.X$*:<D}fc&m'M-t& 
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fiM&ifl^cfcv^-c, iooo~9o o"C© 3 o°c/h r T?<£*p-r 5 1& 

j^j <z>*t£W:$&i 4121 feasor m— iMj^tw^^f^N o . SriBSsi/o^So 

Hi 4Hc0^3)4N o. 5 7-lM6 0lt 1 5 0 0 kW/m 3 ®5^|12 0 

15 5 0 0 kW/m 3 ^Ti*ofc 0 f«ft$to^t*rt), 0. 

1 Q • m^TOofct©^, 0. 2 □ • m&SV^fiiO. 4Q- cml:Ii5 

^_ht&BJf Lfc£ 5 IJ^tfcS S i0 2 tCaC0 3 ©H15:W©M 

ftHWi- s n £ «t I? fiarfi^ £ =i ri^©Sttei-t^tfe t) . & e> r. co 

Stell&fr#J$«:R»*5££:iC,J:!J N S iO s tCa C0 3 ^|i*^9 OOppm 
a COaO^SSL^COjrb^grV^^tt^^^S i O z ^Ca C0 3 <7>(g 

Z>zk&ffim&tiito z.tifcttvxm$,ftx*&&s i0 2 iCaC0 3 ©gi^ 
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